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GOLF CLUB HEAD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a golf club head and, more 

particularly, to scorelines in the face. 
2. Description of the Related Art 
In general, a plurality of linear grooves are formed in the 

face of a golf club head so as to runparallel to each other in the 
toe-to-heel direction (see, for example, Japanese Patent Laid 
Open Nos. 10-248974 and 2005-169129). These grooves are 
called, for example, scorelines, marking lines, or face lines 
(these grooves Will be referred to as scorelines in this speci 
?cation). These scorelines have the effect of increasing the 
amount of backspin on a struck golf ball, or suppressing a 
signi?cant decrease in the amount of backspin on a struck golf 
ball upon a shot in rainy Weather or that from the rough. 

Typically, as an angle 0 of the side Wall of the scoreline 
With respect to the face Widens, the amount of backspin on a 
struck ball can increase but the golf club head is prone to 
scratch the ball at the same time. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a golf club 
head Which can obtain a larger amount of backspin on a ball 
While being prevented from scratching the ball. 

According to the present invention, there is provided a golf 
club head comprising a plurality of scorelines formed in a 
face thereof, Wherein an angle 0 of a side Wall of the scoreline 
With respect to the face is not more than 70°, an edge of the 
scoreline includes a ridged portion projecting from the face, 
and a height H of said ridged portion from the face satis?es 5 

um§H§20 um. 
Further features of the present invention Will become 

apparent from the folloWing description of exemplary 
embodiments With reference to the attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a golf club head 1 according 
to one embodiment of the present invention; 

FIG. 2 is a sectional vieW of a scoreline 20 in a direction 

perpendicular to its longitudinal direction (toe-to-heel direc 
tion); 

FIG. 3A is an enlarged sectional vieW of a ridged portion 
200; 

FIG. 3B is an enlarged vieW of a portion corresponding to 
a circle T in FIG. 2; 

FIGS. 4A and 4B are explanatory vieWs illustrating an 
example of a method of forming the ridged portions 200; 

FIGS. 5A and 5B are explanatory vieWs illustrating 
another example of the method of forming the ridged portions 
200; 

FIG. 6A is a sectional vieW illustrating another example of 
the cross-sectional shape of the scoreline 20; 

FIG. 6B is a sectional vieW shoWing the cross-sectional 
shape of a scoreline of golf club head #1 used in an experi 
ment involved; 

FIG. 7 is a table shoWing the speci?cations of golf club 
heads #1 to #13 used in the experiment involved; 

FIG. 8 is a table shoWing the rule conformities of golf club 
heads #1 to #13 and the experimental results obtained using 
them; and 
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2 
FIGS. 9A and 9B are enlarged sectional vieWs shoWing 

other examples of the shape of the ridged portion 200. 

DESCRIPTION OF THE EMBODIMENTS 

First Embodiment 

FIG. 1 is a perspective vieW of a golf club head 1 according 
to one embodiment of the present invention. FIG. 1 exempli 
?es a case in Which the present invention is applied to an iron 
type golf club head. The present invention is suitable for an 
iron type golf club head and, more particularly, for middle 
iron, short iron, and Wedge type golf club heads. More spe 
ci?cally, the present invention is suitable for a golf club head 
With a loft angle of 250 (inclusive) to 700 (inclusive) and a 
head Weight of 200 g (inclusive) to 320 g (inclusive). HoW 
ever, the present invention is also applicable to Wood type and 
utility type golf club heads. 
The golf club head 1 has a plurality of scorelines 20 formed 

in its face (its striking surface or striking face) 10. The score 
lines 20 are linear grooves running parallel to each other in the 
toe-to-heel direction. Although the scorelines 20 run at equal 
intervals (equal pitches) in this embodiment, they may run at 
different intervals. 

FIG. 2 is a sectional vieW of the scoreline 20 in a direction 
perpendicular to its longitudinal direction (toe-to-heel direc 
tion). In this embodiment, the cross-sectional shapes of the 
scoreline 20 are the same in its portions other than its tWo end 
portions (its toe-side end portion and heel-side end portion). 
In addition, the cross-sectional shapes of the scorelines 20 are 
the same. 

The scoreline 20 has a pair of side Walls 21. The side Wall 
21 forms a single face. The loWer ends of the pair of side Walls 
21 are continuous With each other and therefore the scoreline 
20 has a roughly V-shaped cross-section. The cross-sectional 
shape of the scoreline 20 is bilaterally symmetrical about its 
center line CL. A depth Dp is the distance from the face 10 to 
the deepest portion of the scoreline 20. A Width W is of the 
scoreline 20 and is measured by the so-called 30 degrees 
measurement rule of athletic golf clubs. Since a rule concem 
ing athletic golf clubs imposes limits on the depth Dp and the 
Width W, the golf club head 1 is designed so as to satisfy that 
rule When it is used for an athletic golf club. 
An angle 0 is of the side Wall 21 With respect to the face 10. 

In a scoreline Without ridged portions 200 (to be described 
later), typically, if the angle 0 is relatively Wide, the amount of 
backspin on a ball is relatively large but the golf club head 1 
is prone to scratch the ball at the same time. If the angle 0 is 
relatively narroW, the amount of backspin on a ball is rela 
tively small but the golf club head 1 is less prone to scratch the 
ball at the same time. In this embodiment, the angle 0 is 
assumed to be 70° or less. Note that, When the angle 0 is too 
narroW, a suf?cient amount of backspin cannot be obtained. 
Thus, the angle 0 is preferably 40° or more and is, more 
preferably, 45° or more. 

Ridgedportions 200 projecting from the face 10 are formed 
in the edges of the scoreline 20. The ridged portions 200 are 
uniformly formed so as to extend in the longitudinal direction 
of the scoreline 20. FIG. 3A is an enlarged sectional vieW of 
the ridged portion 200. In this embodiment, the ridged portion 
200 has a triangular cross-section, an inner side Wall 201 on 
the side of the center of the scoreline 20, and an outer side Wall 
202 on the side opposite to the center of the scoreline 20.Also 
in this embodiment, the inner side Wall 201 and side Wall 21 
are continuous With each other on nearly the same plane. 

In this embodiment, the ridged portions 200 are formed to 
increase the amount of backspin on a struck ball. That is, as 
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described above, the back spin amount on a struck ball typi 
cally increases or decreases nearly in proportion to the angle 
0, but the formation of the ridged portions 200 makes it 
possible to obtain a su?icient amount of backspin even When 
the angle 0 is relatively narroW. 
A top 203 of the ridged portion 200 may be rounded off, as 

shoWn in FIG. 9A, so that the ridged portion 200 has a roughly 
triangular cross-section. Also, the top 203 may be shaped into 
a ?at surface, as shoWn in FIG. 9B, so that the ridged portion 
200 has a trapeZoidal cross-section. 

Referring to FIG. 3A, an angle 0 g is the interior angle 
betWeen the face 10 and the inner side Wall 201, and an angle 
St is the interior angle betWeen the face 10 and the outer side 
Wall 202. To be more precise, the angles 0g and 0t are the 
interior angles betWeen a virtual plane including the face 10 
and the inner side Wall 201 and outer side Wall 202, respec 
tively. In this embodiment, the angle 0g is equal to the above 
mentioned angle 0. Note that 0g>0t in this embodiment. 
When 0g>0t, it is advantageously possible to reduce Wearing 
of the ridged portion 200. 
A height H is the distance from the face 10 to the top 203. 

To be more precise, the height H is the length of the normal 
from the top 203 to a virtual plane including the face 10. As 
the height H rises, the catchability betWeen a ball and the 
ridged portion 200 upon striking the ball improves, and the 
amount of backspin on the ball can, in turn, increase. The 
height H is desirably 5 pm or more. On the other hand, the 
height H is too high, the golf club head 1 is prone to scratch a 
ball. In addition, it is stipulated that the face of an athletic golf 
club should have a surface roughness equal to a maximum 
height Ry of 25 pm or less. Thus, the height H is naturally 25 
pm or less. 

The area rule and tWo-circle rule concerning athletic golf 
clubs Will be explained next. The area rule stipulates that the 
cross-sectional area of a scoreline and a pitch P betWeen 
adjacent scorelines must satisfy: Cross-sectional Area A 
(inch2)/Pitch P (inch)§0.003. In accordance With the metric 
system, this rule is reWritten as: Cross-sectional Area A 
(mm2)/Pitch (mm)§0.0762. When the golf club head 1 is 
used as an athletic golf club head, it is designed so as to satisfy 
this rule. Note that in this embodiment, the cross-sectional 
area A is the area of the region surrounded by a virtual line 
Which connects the pair of side Walls 21, the pair of side Walls 
201, and the pair of tops 203. Also, the pitch P is given by: 
P:W+S Where S is the interval betWeen adjacent scorelines. 
If the interval S betWeen adjacent scorelines differs, the 
smaller value (the narroWer interval) is selected. 
The tWo-circle rule stipulates that the edge of a scoreline 

generally must fall Within a virtual circle Which has a radius of 
0.011 inches (0.279 mm) and is concentric With a virtual 
circle Which has a radius of 0.010 inches (0.254 mm) and is 
inscribed in both the side Wall of the scoreline and the face. 
This tWo-circle rule admits, as an exception, a scoreline 
Which has its edge falling outside a virtual circle With a radius 
of 0.011 inches but Which satis?es the condition in Which the 
included angle betWeen tWo segments Which connect the 
center of the virtual circle and tWo intersections betWeen the 
virtual circle and the contour of the edge of the scoreline 
falling outside the virtual circle is 100 or less (to be referred to 
as the “maximum angle rule” hereinafter). HoWever, the edge 
of the scoreline is prohibited from projecting in excess of 
0.01 13 inches (0.287 mm) from the center of the virtual circle 
(to be referred to as the “maximum projection rule” herein 
after). When the golf club head 1 is used as an athletic golf 
club head, it is designed so as to satisfy these rules. 

Referring to FIG. 2, a virtual circle C1 is a circle Which has 
a radius of 0.010 inches and is inscribed in both the side Wall 
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4 
21 and the face 10. Also, a virtual circle C2 is a circle Which 
has a radius of 0.011 inches and is concentric With the virtual 
circle C1. FIG. 3B is an enlarged vieW of a portion corre 
sponding to a circle T in FIG. 2. A center point Cp is of the 
virtual circle C1 (and the virtual circle C2). The ridged por 
tion 200 partially falls outside the virtual circle C2 and the 
contour of the portion falling outside the virtual circle C2 and 
the virtual circle C2 intersect With each other at points P1 and 
P2. To satisfy the tWo-circle rule, an included angle 0c 
betWeen a virtual line L1 Which connects the points P1 and Cp 
and a virtual line L2 Which connects the points P2 and Cp 
needs to be 100 or less. In addition, in this embodiment, since 
a point farthest from the center point Cp corresponds to the 
top 203, the distance betWeen the center point Cp and the top 
203 needs to be 0.0113 inches or less, that is, the ridged 
portion 200 needs to fall Within a virtual circle (not shoWn) 
Which has a radius of 0.01 13 inches and a center at the center 
point Cp, in order to satisfy the tWo-circle rule. 
An example of a method of forming the ridged portions 200 

Will be explained next. FIGS. 4A and 4B are explanatory 
vieWs illustrating an example of a method of forming the 
ridged portions 200. First, a face member Which forms a face 
10 is prepared. This face member is a member Which forms a 
face portion if a golf club head is fabricated by separately 
forming a face portion and a body portion and assembling 
them; is a member Which forms a body portion if a golf club 
head is fabricated by separately forming a body portion and a 
sole portion and assembling them; or is a single member 
Which forms a golf club head if it is formed from that member 
alone. 

Next, a temporary scoreline 20' is primarily formed, as 
shoWn in FIG. 4A. Subsequently, unnecessary portions are 
eliminated to form a face 10 and ridged portions 200. The 
temporary scoreline 20' can be formed by, for example, a 
cutting process, a forging process, or a casting process. 
Examples of a method of eliminating the unnecessary por 
tions J are a cutting process, a polishing process, a shotblast 
ing process, a shot peening process, and chemical processes 
such as acid Washing. 
The ridged portions 200 may be projections produced in 

the process of forming the scoreline 20 or the ones formed by 
machining the projections. FIGS. 5A and 5B are explanatory 
vieWs illustrating another example of the method of forming 
the ridged portions 200. After a face member is prepared, a 
temporary scoreline 20' is primarily formed, as shoWn in FIG. 
5A. At this time, projections BR are purposely formed in the 
edges of the scoreline 20'. When the scoreline 20' is formed by 
a cutting process by an NC milling machine, the projections 
BR are, for example, burrs formed by rough machining in 
Which, for example, the feed speed of a tool is relatively high 
or a large cutting depth is set. Ridged portions 200 are formed 
by appropriately adjusting the shapes of the projections BR, 
as shoWn in FIG. 5B. Examples of a method of forming the 
ridged portions 200 from the projections BR are a cutting 
process, a polishing process, a shotblasting process, a shot 
peening process, and chemical processes such as acid Wash 
ing. The projections BR can also be used intact as the ridged 
portions 200 depending on their shapes. In this case, both the 
scoreline 20 and the ridged portions 200 can be formed at 
once. 

Second Embodiment 

Although the scoreline 20 has a roughly V-shaped cross 
section in the above-described ?rst embodiment, another 
cross-sectional shape can also be adopted. FIG. 6A is a sec 
tional vieW illustrating another example of the cross-sectional 
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shape of a scoreline 20. The same reference numerals as in the 
above-described ?rst embodiment denote the same constitu 
ent components of the scoreline 20 in the second embodi 
ment, and a description thereof Will not be given. Referring to 
FIG. 6A, the scoreline 20 has a pair of side Walls 21 and a 
bottom Wall 22. In this embodiment, the side Walls 21 include 
a side Wall 2111 on the side ofa face 10 and a side Wall 21b on 
the side opposite to the face 10. An angle 0 is of the side Wall 
21a With respect to the face 10. 

The side Wall 21a has its upper end Which is continuous 
With an inner side Wall 201 of a ridged portion 200. In this 
embodiment, the side Wall 2111 and inner side Wall 201 are 
continuous With each other on nearly the same plane. Hence, 
the angle 0 is equal to an angle 0g. The side Wall 21b has its 
upper end Which is continuous With the loWer end of the side 
Wall 2111, and its loWer end Which is continuous With the 
bottom Wall 22. The bottom Wall 22 is parallel to the face 10. 

In this embodiment, a virtual circle C1 in the tWo-circle 
rule need only be assumed to be inscribed in the side Wall 21a 
of the side Walls 21. Also, a cross-sectional area A of the 
scoreline 20 is the area of the region surrounded by a virtual 
line Which connects the pair of side Walls 21 (the upper side 
Wall 2111 and loWer side Wall 21b), the bottom Wall 22, the pair 
of side Walls 201, and a pair of tops 203. In this embodiment, 
the volume of the scoreline 20 is easily increased because the 
cross-sectional area of the scoreline 20 in this embodiment is 
larger than that of the scoreline 20 in the above-described ?rst 
embodiment. 

Third Embodiment 

The amount of backspin on a struck ball can be further 
increased by roughing a face 10. Examples of a method of 
roughing the face 10 are milling and shotblasting. The 
amount of backspin is effectively increased as long as the face 
10 has a surface roughness equal to an arithmetic average 
roughness (Ra) of 3.0 um or more. HoWever, note that it is 
stipulated that the face of an athletic golf club should have a 
surface roughness equal to an arithmetic average roughness 
(Ra) of 4.57 pm or less. Thus, When the golf club head 1 is 
used for an athletic golf club, the face naturally has a surface 
roughness equal to an arithmetic average roughness (Ra) of 
4.57 pm or less. 

Example 

Thirteen golf club heads #1 to #13 having different speci 
?cations such as those associated With scorelines Were fabri 
cated, and test shots took place using golf clubs equipped With 
the respective golf club heads. Each golf club head Was a 
Wedge With a loft angle of 58°. FIG. 7 is a table shoWing the 
speci?cations of golf club heads #1 to #13 used in an experi 
ment involved. 

Referring to FIG. 7, “Cross-sectional Shape” indicates the 
cross-sectional shapes of scorelines of the respective golf 
club heads. “Single-step Side Wall” in golf club head #1 
indicates that a golf club head has scorelines With a cross 
sectional shape formed by a bottom Wall 22 and side Walls 21 
each of Which forms a single face, shoWn in FIG. 6B. Golf 
club head #1 has no ridged portions 200. “TWo-step Side 
Wall” in golf club heads #2 to #13 indicates that a golf club 
head has scorelines With a cross-sectional shape formed by a 
bottom Wall 22 and side Walls 21 each of Which forms tWo 
faces (side Walls 21a and 21b), as shoWn in FIG. 6A. Note that 
the scorelines of golf club heads #2 and #3 have no ridged 
portions 200. Referring to FIG. 7, “0”, “H”, and “W” indicate 
the angle 0, the height H of the ridged portion 200, and the 
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Width W of the scoreline 20, respectively, shoWn in FIGS. 2, 
3A and 6A. “Ra” indicates the arithmetic average roughness 
of the face; “P”, the pitch of scorelines; and “A”, the cross 
sectional area of a scoreline. 

FIG. 8 is a table shoWing the rule conformities of golf club 
heads #1 to #13 and the experimental results obtained using 
them. “Rule Conformity” indicates the rule conformity of an 
athletic golf club head. “Surface Roughness Rule” is satis?ed 
When the face has a surface roughness equal to an arithmetic 
average roughness (Ra) of 4.57 pm or less and to a maximum 
height Ry of 25 pm or less. 
An experiment (test shots) took place by striking each golf 

club a plurality of times from a spot spaced apart from the 
green by 40 yards toWard the green. The amounts of backspin 
on a golf ball Were evaluated relatively on a scale of ?ve 
grades A to E (A is best and E is Worst) based on the degrees 
of stop of the golf ball on the green by visual observation. The 
degrees of scratch of the golf ball Were evaluated relatively on 
a scale of ?ve grades A to E (A is best and E is Worst) by visual 
observation as Well. The amount backspin on a ball and the 
degree of scratch of the ball are preferably C or higher. 

Golf club head #1 has an angle 0 of 750 and this means that 
it produces a large amount of backspin on a ball but scratches 
the ball to a large degree. Thus, the angle 0 is desirably 70° or 
less. At the same time, the angle 0 is preferably 45° or more 
from the vieWpoint of increasing the amount of backspin, as 
can be seen from a comparison betWeen golf club heads #7 
and #13. The formation of ridged portions 200 increases the 
amount of backspin, as can be seen from a comparison 
betWeen golf club head #2 and golf club heads #7 to #9 and a 
comparison betWeen golf club head #3 and golf club heads 
#10 to #13. 
The experimental results obtained using golf club heads #7 

to #9 reveal that the amount of backspin on a ball increases in 
proportion to the height H of the ridged portion 200 but the 
degree of scratch of the ball increases, so golf club head #9 
has grade E in the degree of scratch. Thus, the height H is 
desirably 20 pm or less from the vieWpoint of making a golf 
club head less prone to scratch a ball. The experimental 
results obtained using golf club heads #10 to #13 reveal that 
the height H is desirably 5 pm or more from the vieWpoint of 
ensuring a given amount of backspin. 
As for the surface roughness Ra, the experimental results 

obtained using golf club heads #4 to #6 reveal that the amount 
of backspin increases as the face becomes rougher, so golf 
club head #5 (Ra:3.5 um) had an especially good result 
(grade B) While satisfying the surface roughness rule. Thus, 
the surface roughness Ra is preferably 3.0 um or more. 

While the present invention has been described With refer 
ence to exemplary embodiments, it is to be understood that 
the invention is not limited to the disclosed exemplary 
embodiments. The scope of the folloWing claims is to be 
accorded the broadest interpretation so as to encompass all 
such modi?cations and equivalent structures and functions. 

This application claims the bene?t of Japanese Patent 
Application No. 2009-143671, ?led Jun. 16, 2009, Which is 
hereby incorporated by reference herein in its entirety. 

What is claimed is: 
1. A golf club head comprising a plurality of scorelines 

formed in a face thereof, Wherein 
an angle 0 of a side Wall of the scoreline With respect to the 

face is not more than 70°, 
an edge of the scoreline includes a ridged portion project 

ing from the face, 
a height H of said ridged portion from the face satis?es: 

5 11111511520 pm, 
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said ridged portion includes a ?rst side Wall on a side of the 
scoreline and a second side Wall on a side opposite to the 

scoreline, and 
an interior angle 6 g between the face and said ?rst side Wall 

and an interior angle St between the face and said second 
side Wall have a relation: 

2. A golf club head comprising a plurality of scorelines 
formed in a face thereof, Wherein 

an angle 6 of a side Wall of the scoreline With respect to the 
face is not more than 70°, 

an edge of the scoreline includes a ridged portion project 
ing from the face, 

a height H of said ridged portion from the face satis?es: 

5 11111511520 pm, 

a cross-sectional area A (inch2) of the scoreline, a Width W 
(inch) of the scoreline measured by a 30 degrees mea 
surement rule, and a distance S (inch) betWeen adjacent 
scorelines satisfy: 

letting P1 and P2 be tWo intersections betWeen a contour of 
a portion, in the edge of the scoreline, Which falls outside 
a second Virtual circle Which has a radius of 0.011 inch 
and is concentric With a ?rst Virtual circle Which has a 
radius of 0.010 inch and is inscribed in both the side Wall 
of the scoreline and the face, and Cp be a center point of 
both the ?rst Virtual circle and the second Virtual circle, 
an included angle betWeen a Virtual line Which connects 
the point P1 and the point Cp and a Virtual line Which 
connects the point P2 and the point Cp is not more than 
10°, and 
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the edge of the scoreline falls Within a circle Which has a 

radius of 0.01 13 inch and is concentric With both the ?rst 
Virtual circle and the second Virtual circle. 

3. A golf club head comprising a plurality of scorelines 
5 formed in a face thereof, Wherein 
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an angle 6 of a side Wall of the scoreline With respect to the 
face is not more than 70°, 

an edge of the scoreline includes a ridged portion project 
ing from the face, 

a height H of said ridged portion from the face satis?es: 
5 11111511520 pm, 

the ridged portion extends lengthWise along the edge of the 
scoreline betWeen a toe portion and a heel portion, 

a cross-sectional areaA (inch2) of the scoreline, a Width W 
(inch) of the scoreline measured by a 30 degrees mea 
surement rule, and a distance S (inch) betWeen adjacent 
scorelines satisfy: 

letting P1 and P2 be tWo intersections betWeen a contour of 
a portion, in the edge of the scoreline, Which falls outside 
a second Virtual circle Which has a radius of 0.011 inch 
and is concentric With a ?rst Virtual circle Which has a 
radius of 0.010 inch and is inscribed in both the side Wall 
of the scoreline and the face, and Cp be a center point of 
both the ?rst Virtual circle and the second Virtual circle, 
an included angle betWeen a Virtual line Which connects 
the point P1 and the point Cp and a Virtual line Which 
connects the point P2 and the point Cp is not more than 
10°, and 

the edge of the scoreline falls Within a circle Which has a 
radius of 0.01 13 inch and is concentric With both the ?rst 
Virtual circle and the second Virtual circle. 

* * * * * 


